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(57) Abstract 

Water passes through a pump<ompressor pipe (3) to the inlet of 
the working nozzle of the bottom hole injector (2). Gas-water foam 
from a low-pressure ejector (1) is pumped into the space (6) between 
the pipes. A water-gas mixture with an acceptable gas content and 
the requisite high ii^jection pressure into the seam is formed below 
the packer (4) at the outlet of the diffxiser of the ii^ector (2). The 
water-gas mixture passing through the hydrodynamic generator (5) 
produces elastic vibrations. The water-gas mixture is ii^ected into 
the seam, the mixture effectively penetrating the pores and crevices 
of low permeability in the reservoir rock and a greater volume of the 
seam can be treated by the ii\jection process. The proposed method is 
recommended for the exploitation of fields where the reserves are 
hard to extract and for the extraction of oil from heterogeneous 
seams of low permeability. The method permits the use of simpler 
technology, since it does not require specialized equipment at the 
surface for handling high-pressure gas. It also allows a substantial 
saving in materials and equipment and no major capital investment 
is needed when the method is applied imder field conditions. 




Baga 



BEST AVAIUBLE COPY 



4epe3 TpgfiH HKT (3) na bxoji b paOoMee conjio safioteoro 
HHseKTopa (2) nocTgnaei BOfla, a no MeKTpyfiHOMij npocTpancT- 
Bg (6) noAasT rasoBOA^Hgi) neng ot HHSKOHanopHoro sEeKTopa 
(1)« IIoA naKepoM (43 na BHxofte h3 AHd^qigsopa HHseKTopa (2) 
ofipasgeTca BonorasoBas cnecb c npHemiHHHH rasocoAepzaHHeH 
H Tpe6geHHM bucokhh AaBJieHHen saKa^KH b njiacT« IIpoxoAfl Me- 
pes THAPOAHHaMHMecKHA reHepaiop (5) BOAorasoBasi CMecb npo- 
AgilMpgeT gnpgrne K0Jie6aHHfl. BoAorasoBgn cMecb saKaqHBaoT 
B n;iacT* npH stom dpohcxoaht aUKpeKTHBHoe npoHHKHOBeHHe bo- 
AorasoBoA cnecH b HH3KonpoHHqaeHHe nopu h TpeniHHH komck- 
Topa H ocgnecTBJisieTCfl saKawKa c gsejiHHeHHeM oxBaia njiacia 

BOSAeACTBHBM. 

Cnoco6 peKOMeHAgeica msl paspadoiKH MecTopoiAeHHfl c 
TpgAHOHSBJieKaeMHMH sanacaMH a TaKse am HSBJieqeHHSi HeipTH 
H3 HeoAHopoAHHX H cjiadonpoHHuaeMHX njiacTOB. Cnoco(5 gnpo- 
naeT TexHOJiorMD, laK KaK hbt HeodxoAHMOCTH npHMeHeHHS cne- 
UHajibHoft HaseMHOft TexHHKH AJifl noAroTOBKM rasa bhcokofo 
AaBJieHHfl* CgnecTBeHHo SKOHOMSiTCfl MaiepHajibHo-TexHHqecKHe 
cpeACTBa, HOT dojibniHX KanHTajioBJioaeHMfl npw BHeApeHMH Meio- 
Aa 6 npOMUCJIOBHX gcjiOBHax. 



Koou, HcmuxbayeMbie aha oooaBBHeaua CTpaa-HseaoB PCT na raryjiLsaa sacrax fipoanap, b Koropux 
nytmsxyvTCM usxnyaapojxabie aanicB b comercnBB c PCT. 
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CnOCOB PA3PAB0TKH HEUHSIHOrO n/IACTfi 

HsodpeieHHe othochtca k He$TeAo6uBaiDflieft npoHHnjieHHOC- 
TH H MOieT 6HTb 9iiii])eKTHBHo HCHOJibsoBaHO npH pa3pa6oTKe 
HeijiTsiHHX MecToposAeHHA c TpyAHOHSBJieKaeHHMH sanacaMH netp- 

TH. 

5 HsBecTHH cnoco6ii paspafioTKH HeipTsiHHX MecToposneHHA c 

npHHeHeHHeH BOAorasoBoro bosabActbhs Ha njiacT ( Abt.cbha. 
CCCP N 1546618, MKH E21B 43/22. 1990r.: OaT.CBIA N 3882940 
HKH 166-273, i975r.). 

HeAocTaiKOM hsbbcthhx cnocofioB SBJiaeTca HHSKaa sijiiiieKTHB- 

10 HOCTb pa3pa60TKH HeiPTSHUX HeCTOpOXAeHHlt C TpgAH0H3BJieKae- 

MHHH sanacaMH hbipth. 

HsBecTeH cnocoS paspafioTKH HeOTSHoro njiacTa, BKJumaD- 
qhA saKaqny boah m rasa b HetpTSHOft njiacT OAHOBpeHeHHo no 
paSABJIbHiiM JIKHH9H c nocjieASioiiiHH cHeoeHMeM HX sseKTHpoBa- 
15 HHEM Ha saAaHHOft rjiygHHe ( Abt. cbha CCCP N 1810505 MKH 
E21B 43/22, 1993r.). HeAOCTaiKaMH HSBscTHoro cnoco6a aB- 
jiflDTCfl MajioB pacxoAHoe rasocoAepsaHHe npwroTaBJiHBaeMOft 
BOAorasoBoA cMecH, csasaHHoe c HeBOSMOSHOCTbio AOCTHseHHa 

B TaKHX gCJIOBHaX CTpyj^HUU SieKTOpOU OAHOBpeUeHHO BUCOKOrO 

20 sHaMBKHa KosOdiimHeHTa wHseKUHH H TpefigeMoro AaBJieHH9 aa- 

KaMKH CMBCH B HMCT, HHSKaa S^IJieKTHBHOCTb OXBaia BOSABft- 
CTBH8H HBOAHOPOAHUX M CJia6onpOHHUaeHIiX njiaCTOB H SHaMH- 

TejibHue uaTepHajibHHe saTpaTU, CBasaHHue c Heo6xoAHHOCTbD 
HcnojibsoBaHHa cneuHajibHoA HaseMHOfi tcxkhkh h o6opyAOBaHHa 
25 AJia noAroTOBKH Ha ycTbe rasa BHCOKoro AaBJieHHa. 

SaAaMa H3o6peTeHiia - noBUueHHe sipipeKTHBHOCTH BUTecne- 
HHa HeipTH MS njiacTa sa cmbt gBejiMMeHHfl oxBaia hboahopoa- 

HHX H CJId6onpOHHUa6UUX nJiaCTOB BOSAeftCTBHBU npH noBumeHHH 
3(IIIII6KTHBH0CTH npHFOTOB/ieHHa H SaKaMKH BOAOraSOBOA CH6CH B 

30 njiacT, pacuHpeHHe npHMBHHMOCTH Meiofta no ^60JI0^0(|)H3H^ec- 

KHH yCJI0BH9M CKBaSHH, ynpOQBHHB TBXHOJIOrHH H yHBHblBHHB 
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MaiepHajibHUX sarpaT. 

3aRasa ROCTHraeicfl tsm, mo b hsbbcthom cnoco6e pas- 
pa6oTKH HeipTSHoro njiacTa. EKJUOMaiDiQeu saKaMKy BOffu h rasa 
B HeOTSHoA njiacT oftHOBpeHeHHO no pasftejibHHM jihhham c noc- 

5 JienyDiqHH CMeiBHBaHHeH hx sseKTHpoBaHHeM na sajiaHHoA rjiy6H- 
He, corjiacHO HsoSpeieKHD b rasoBgD jihhhd saKaMHBaioT npeft- 
BapHTenbHo nojiyMeHHyK ua ycTbe cKBaKHHH cTa^HJibHyn raso- 
BOAflHyiD neny, npHqeH sanaqKy ee Benyr ko o6pa6aTHBaeuoro 
HHTepBajia nepQiopamiH, tab CMeoHBaEiT neHy h BOAy b bhcoko- 

10 HanopHOM CTpyAHou HHseKTope» a nojiy^eHHyio BOAorasoByiD 
cMecb saKaHHsaDT b njiacT noA BosAeAcTBHen ynpyrnx KOJie- 
6aHHft. npH stom: 

a) IleHy Ha ycTbe Jiymne Bcero nojiyMaTb sseKTHpoBaHHeH ny- 
Teu noASMH raaa noA ASBJieHHeu 0,05-1,0 HHa, a boah noA 
15 AaBJieHHeu 10.0-30,0 Mlla. 

6) BosAeAcTBHe ynpyrHMH K0Jie6aHHaMH npH saKaMKe b njiacT 
BOAorasoBoA chgch Jiymiie Bcero ocymecTBMTb PHAPOAHHaMH- 
MBCKHH renepaTopoM. 

B npeAJiaraeuoM cnoco6e: b rasoBOAflHoft neHe npn BxoAe 

20 B CTpyftHHft HHSBKTOP Hd rJiyCHHB 3a60SI CKBaiHHU HOA BJlHflHH- 

BH rpaBHTauHH cosAaeTcs ASBJieHHe, AocTaio^Hoe ajis 91iil>eK- 
THBHoro CTpyftHoro cMeceo6pa30BaHiifl rasoBOASHoft chbch c 
AocTaTOMHo BUCOKHHH H pacxoAHHU rasocoAepxaHHeu is. AaBJie- 
HHeu saKaMKH b njiacT; nocKOAbKy b neHHOfl CHcreHe hoabkb- 
25 HocTb rasa cymecTBeHHo yMeHbDaercfl, to npeAOTBpaoiaeTCS! 
paccjiaHBaHHB raso-BOAiiHoA chsch npn ABHseHHM no OTBOAy 

CKBaSHH; BOSAOACTBHe HHSKOqaCTOTHHHH ynpyrHMH K0Jie6aHHS- 
HH npHBOAHT K AOnOAHHTeJIbHOA AHCHeprauHH H noBHoaeT CTa- 
6HJIbH0CTb 06pa30BaHHSI raSOXHAKOCTHOA CHCTeMU, a TaKKe 

30 cnocodcTByeT fiojiee siiiqieKTHBHOMy npoHHKHOBeHHio rasoBux ny- 

SHpbKOB H BOAU B HOPU KOHJieKTOpa nJiaCTa no BCSHy MHTOPBa- 

Jiy nepniopauHM cKBasHHii. mto npnBOAHT k yBejitmeHHio oxBaia 
HeoAHopoAHHX H cjia6onpoHHuaeuHX njiacTOB npoqeccoH butbc- 

KeHHSI, H, B KOHOMHOM HTOre, K yBeJIH<ieHHK K03$$IiqHeHTa HB- 

35 qiTeoTAaiH. 

OicyTCTBHe H8o6xoAHHOCTH HOAroTOBKH Ha ycTbe rasa bucoko- 
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ro AaBJieHHSi cymecTBeHHo ynpomaeT TexHOJiorHO h hphboaht k 

SHaMHTeJIbHOA 3K0H0UHH MaTepHdJIbHIiX H TeXHH^eCKHX CpefiCTB, 

HenyiHocTH cymecTBeHHHX KanMiajioBJioseHHA am BHenpeHHs 
cnoco6a. 

5 Ha qepTese noKasano ycipoftcTBo AJia peajiHsauHH npeflna- 

raeHoro cnoco6a. 

HCTpoflCTBO COAepBHT CTpyftHHfl SIBRTOp 1 C HHSKOHanop- 

HHMH pa6oMHMH xapaKTepHCTMKaHH H noBHOieHHHH SHaqeHHeH KO- 
3(P(|)HmieHTa HHHBKUHH rasa, KOTopHft ycTanaBMBaeTCfl Ha bxo- 
10 AB B saipydbe CKBaMHH, CTpyflHHft sadoilHHft HHseKTop 2 c 

BHCOKOHanopHHMH padOMHMH XapaKTepHCTHKaMH H cpeAHHM 3Ha- 
MeHHBM KOSqHpHUHBHTa HHSBKUHH, yCTaHOBJIBHHHft Ha CnyCKaBMHX 

B cKBaBHHg HacocHo-KOMnpBccopHHX TpySax 3 Buie naKBpa 4, 

FHAPOAHHaMMqecKHft reHepaiop 5, yciaHOBJieHHSft hq buxoab 
15 HHsexTopa noA naKepoM 4 m rjiy6HHe HHTepBajia nepipopauHH 

njiacTa. B KaMecTBe rasoBoA jihhhh HcnojibsyeTca MeiTpydHoe 

npocTpaHCTBO 6. 

Cnoco6 ocymecTBJiflDT cjieAyniUHH odpasoM. B CKBaiHHy Ha 

KOJioHHB HacocHO-KOMnpeccopHHX Tpye 3 (HKT) Ha rjiyfiHHy hh- 
20 lepsajia nepipopauHH cnycKaDT rHAPOAHHaMHMecKHft renepaTop 

5» nanep 4 h CTpyftHHfl HHBeKTop 2. Ha ycTbe KO/ioHHy HKT 3 

OSBflSHBaBT C BOAOBOAOM BHCOKOFO AaBJieHHfl, a KO BXOAy B 

MBBTpydHoe npocTpaHCTBO noAKJiHwaDT ycTaHOBJieHHHfl b ipy- 

6e HH3KOHanopHHft CTpyftHHfl SBBKTOp 1, y KOTOporO BXOA B 

25 pafioMee conjio laKse noAKJiHJMeH k BOAOBOAy bhcokofo Aasjie- 
HH9, a BXOA B Kauepy CHemeHHS coeAHHen c rasoBofi jinmBii 
HH3Koro AaBJieHHfl. Ha naMajibHOM siane, ao sanojineHHa mbb- 
TpydHoro npocTpancTBa 6 cKBasMHH nenofl, CKBaaHHy KOMnpec- 
CHpyBT, AJifl Mero k rasoBofl jihhhh noAKJUOMaDT CHa»iajia kom- 

30 npeccop. Ilocjie aioro Ha paSoiee conno saeKTopa 1 noAaDT 
BOAy noA BHCOKHM (10 - 30 Mlla) AaBJieHweM. a b Kaaepg cmb- 
leHHS ras noA hhskhm (0,05 - 1,0 MHa) AasjieHHeM. flpw pac- 

nHJIBHHH BOAH BHCOKOFO AaBJIBHHfl B HHSKOHanopHOM CTpyAHOM 

3BeKTope 1 ofipasyeTca nena bhcokofo pacxoAHOFO FasocoAep- 
35 saHHsi, KOTopyn noAani b MesTpydHoe npocTpancTBO 6 cKsaiH- 
Hu c HeBHcoKHU HanopHHM AaBJieHHeu. Am yAyMmeHHSi neno- 



wo 95/23909 



PCT/RU94/00106 



4 

ofipasoBaHHa h noBHineHHfl ciaSHJibHOCTH rasoBOflflHoft cmbch b 
BOfly »o6aBJifliDT noBepxHocTHoaKTHBHHe H neH0CTa6HJiii3HpgH)HHe 
Be^ecTBa. Hepes Tpyfia HKT 3 Ha bxoa b pafioMee conjio 3a- 
6o«Horo HHKeKTopa 2 noflaBT boru, a no MeaTpydHOMy npocT- 
5 paHCTBy 6 Ha bxoh b Kanepy cuewema. safioftHoro HHseKTopa 2 
noRaiDT rasoBoaaHyiQ neng ot HHSKOHanopHoro aieKiopa 1. IlpH 
npoRBHseHHH no cTBOJiy erjiySb CKBasHHH jiaBJieHHe b rasoBO- 
RflHDft nene pacieT h na rjiy6HHe safiosi Ha« naKepoM 4, cia- 

HOBHTCfl flOCiaTOIHO BHCOKHM HJIS SIJIlpeKTHBHOrO CTpyftHOFO HH- 

10 seKTHpoBaHHfl, TaK mo nofl naKepoM 4 na BHXOfle hs RHiji^yso- 
pa HHieKTopa 2 oCpasyeTca BOAorasoBasi cHecb c npueujieuHU 
rasocoAepEaHHeH h Tpe6yeHHM bucokhu AaBJieHHeH saKaMKH b 
njiacT. npoxoRfl Mepea rHRponHHaMHMecKHft renepaiop 5 BOflo- 
raaoBafl CMecb npojtyuMpyeT ynpyrHe K0Jie6aHHS! h npH 3tom sa 

15 CMBT BHxpeBHX H ftHHaMHMecKHX npouBccoB B reHBpaTope RO- 
nojiHHTejibHD RHcneprHpyeica h cta6HJiH3HpyeTCfl. Iloft Bosfleft- 
CTBHeM K0jie6aHHfi AaBJieHHfl BojiorasoByn CMecb saKaMHBamT b 
njiacT, npH stom npoMcxoflHT sijiijeKTHBHoe npoHMKHOBeHne bo- 
AorasoBoA cHecH b HHSKonpoHHuaeuHe nopu h TpeuiHHH kojijick- 

20 Topa H ocymeciBJiaeTCfl saKaMKa c yBejiHMOHHeM oxBaia njiacia 

BOSAeACTBHeU. 

B HeKOTopHX cjiy^aax npH HeAocTaioqHOM nanope boau na 
gcTbe saKaMKy BOAorasoBofl cmbch b njiacT npoBOAST fies cne- 
UMajibHoro renepaTopa b nojie ynpyrwx K0Jie6aH«fl, cosAaBae- 

25 HHX npH pa6oTe 3a6oAHoro HHseKTopa 2. 

Hme npHBOASH KOHKpeTHuA npHMep peajiHsauHH cnoco6a: 
nycTb HeipTflHaa njionaAb SKcnjyaTHpyeTCfl mbtoaom HCKyccT- 
BeHHoro noAAepsaHHfl OAacTOBoro AaBJieHHfl h pasSypHBaeicfl 
psAaHM sKcnjiyaiaqHOHHUx h HarneTaTejibHux cKBasHH; HHeeTca 

30 HarHBTaTejibHafl CKBasHHa c 5- AinftMOBofl kojiohhoA, rjiyfiHHa 
HHTBpBajia nepOiopauHH 2700 MeipoB, npHBMHCTocTb 300 
Ky6.M/cyT npH safioftHOM AaBJieHHH saKaiKM 28 Mlla. B CKBasH- 
Hy cnycKam KOJioHHy 2-x abAmobhx nacocHO - KOMnpeccopHHX 
Tpyfi c yciaHOBJieHHHMH na Hefl sadoftHHM cipyftHHM HHseKTO- 

35 poM, naKepoM h rHAPOAHHaMHMecKHM renepaTopoM. CTpyftKHft 

HHieKTOp H rHAPOAMHaMHMeCKHfl rBHSpaTOP KOHCTpyKlIHH "fiPMC- 
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MEflI!T".rjiy6HHa gciaHOBKH renepaTopa 2705 m, nanepa 2700m. 
OcymecTBJiflDT nocaRKy naKepa. XapaKTepwcTHKH cipyAHoro aa- 
6oAHoro HHseKTopa paccMHiaHti corjiacHO ueTOAHKe "APHC - 
HE/IHT" no ycjioBHiiH saKaHKH BOAorasoeoA chbch b njiacT h co- 
5 oTBeTCTByDT ycTbeBouy AaBJieHHio boau b boaoboab b 18 Hlla. 
HacTOTa h aMnnHTyAa K0Jie6aHHA jkasjienm reHeparopa Bu6Hpa- 

BTCa B COOTBeiCTBHH C re0JI0r0-l|lH3HMeCKHMH yCJIOBHflMH AaH- 

Horo HecTopoBAeHHfl no MeTOAHKe, HMeDqeAcfl y aBTopoB na- 
TBHTa. MeaTpy6Hoe npocipaHCTBO cKBasKHH coeAHHflDT c nai- 

10 pySKOM, B KOTOPOM yCTaHOBJIGH HH3KOHanopHHfi CTpyftHHft 3aeK- 

Top, oeecneMHBaDUHft CMenreHHe boah h rasa HHSKoro AasjieHHs 
c pacxoAHHM rasocoAepiaHHeu oSpasyoiKeAcs nenu b 0,65-0»8. 
nocjie KOMnpeccHpoBaHHS! CKBasHHU Ha BXOA KaHepu cueoeHHS 
saeKTopa noAKJiBMaBT jihhhb nonyiHoro rasa, a bxoa paSo^jero 

15 conjia sseKTopa h HKT o6B93HBaDT c boaoboaoh. B cTpyAHOM 
saeKTope npoH3BOAHTCs! o6pa30BaHHe rasoBOAflHoft nenu, koto- 
paa nocTynaei b saTpyfibe cKBaKHHH noA AaBJieHHeM 0,3-0,5 
Mlla. Ha 3a6oe CKBaaHHH naA naKepoM AasjieHHe b rasoBOAflHoJl 
nene AOCTHraei 8-9 Mlla. B sadoftnoM HHseKTope nena cmbibh- 

20 Baeicfl c nocTynannefl no HKT boaoA m nociynaei noA nanep c 
AaBJieHHBM 28,5 Mlla c pacxoAOM 3,5 Ky6.AM/ceK, mo coot- 
BBTCTByeT npHeMHCTocTH CKBaaHHH npH AaHHHX ycjioBHax. Pac- 
xoAHoe rasocoAepaaHHe oSpasyBneftcg noA naKepoM cmbch 0,4- 

- 0.5. BoAorasoBaa cMecb saKaqHBaeica Hepes cKBaaHHy b 
25 njiacT. ysejiKMeHHe oxsaia HeipieHocHoro njiacia npw BHiecHe- 

HHH HeipTH BOAorasoBofl cMecbB H npHJieraBUHM sKcnjiyaiauHOH- 

HHM CKBaBHHaM npHBOAHT K AOnOJIHHTejIbHOMy He^TBHSBJieqeKHB 

H3 HeipTaHoA saJieaH h noBHoenHB KOs^ipHUHeHTa weiliTeoTAaMH. 
HpeHMyqecTBa HeroAa: 
30 - B03MoaHOCTb HCHOJibsoBaHHa AJis paspaSoTKH MeCTOpOBAeHHfl 
c TpyAH0H3BJieKaeMHMi4 sanacaMH, AJia HSBJieqeHHa hbotm h3 
HeoAHopoAHHx H cJia6onpoHHuaeMux njiacTOB,* 

- ynpoBieHHe TexHOJiorHM, oicyicTBHe HeofixoAHMOcTH npHMene- 
HHa cneuHajibHoft HaseMHOli tbxhhkh ms noAroTOBKH rasa 

35 BHcoKoro AaBJieHHa; 

- cynecTBeHHaa SKOHOMHa MaiepHajibHo-TexHHMecKHx cpbactb 
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npH HcnojibsoeaHHH MeTOAa; 
- HeHysHocTb 6ojibMX KanMia/ioBJioEeHHl) npH BHeApeHHH MeTO- 
Aa B npOUUCJIOBHX yCJIOBHflX. 
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iPopHyjia H3o6peTeHHfl 

1. Cnoco6 pa3pa6oTKH HeipTSHoro njiacia, BKJiimaHinHft aa- 
KaMKy BOjiH H rasa b HeijTsiHoft njiacT ORHOBpeMeHHO no pas- 

AeJIbHHM JIHHH9M C nOCJieAUHIIIlHM CUeiDHBaHHeU HX SieKTHpOBaHH- 

BH Ha sajiaHHOft rjiydwHe, oTJiMMaDUHftca tbm» ito 
mo B rasoBUD jihhhd saKaMHsaioT npenBapHTSjibHO nojig^eHHgio 
Ha gcTbe CKBaiHHU CTaSnjibHUD rasoBOAflHyo neuy, npHqem 3a- 
KaMKg ee bbaut ao o6pa6aTHBaeHoro HHTepBajia nep$opayHH, 

FAB CHeiHBaiDT HBHy H BOAy B BHCOKOHanopHOM CTpyAHOH HHSB- 

KTope, a nojiyqeHHyn BOAorasoByio cMecb saKaMHBaBT b njiacT 
noA BosABftcTBHeM ynpypHx K0Jie6aHHA. 

2. Cnoco6 non.l, oTJiHqaDiHflca tbm, mo ne- 
Hy Ha ycTbe nojiy^aDT sKeKTHpoBaHHeM nyieM noAaqw rasa noA 
AaBJieHMBM 0,05-1,0 Mlla, a boah - 10,0-30,0 Mlla, 

3. Cnocofi no n.l. oTjiMMannHflca tbm, mo 
BosABflcTBHe ynpyrHMH KOJiefiaHHflMH npH saKaMKe b njiacT bo- 
AorasoBoft cmbch ocynecTSJiaiDT rHAPOAHHaMHMecKMM renepaTo- 

POH. 
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